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WHAT IS CLAIMED 
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automatic modulatiop type discrimination apparatus for receiving a 
receptiW^bigfial having unknown coi>Qmunication elements and discriminating a 
mod dfatlon type of the reception slgnaKcharacterized by including analog/digital 
modulation type discrimination means for\extracting and analyzing a 
predetermined characteristic from the recemon signal and discriminating whether 
the modulation type of the reception signal is\n analog modulation type or a 
digital modulation type. 

2. An automatic modulation type discrimir\ation apparatus set forth in 
claim 1, characterized in that the analog/digital modoJation type discrimination 
means includes discrimination means for, in case whore the modulation type of 
the reception signal is discriminated to be the digital modulation type, 
discriminating whether the reception signal is a linear modulation type or a non- 
linear modulation type among the digital modulation type. 

3. An automatic modulation wpe discrimination apparatus set forth in 
claim 2, characterized by further incluajjia analog modulation type discrimination 
means for, in case where Ihe receptiofi \iajial i^discriminaled lo be the analog 
modulation type, receiving the discrimlQafed reception signal and discriminating 
whether the discriminated reception signalk an AM signal or an FM signal. 

4. An automatic modulation type discrimination apnaratus set forth in 
claim 3. characterized by further including linear modulation\vpe discrimination 
means for, in case where the reception signal is discriminated\o be a linear 
modulation signal by digital modulation type, receiving the discrinriinated reception 
signal and discriminating whether the discriminated reception signal is a 16 QAM 
signal, a BPSK signal, a QPSK signal, a vL/4-shift QPSK signal, an VpSK signal, 
an M-ary PSK signal of multi-level exceeding 8-levels (where, M is a^ositive 
integer) or an M-ary QAM signal of multi-level exceeding 16-levels. 
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5. An automatic insulation type discrimination apparatus set forth in 
claim 4, characterized by furthter including non-linear modulation type 
discrimination means for, in casXwhere the reception signal was discriminated to 
be a non-linear modulation signal digital modulation type, receiving the 
discriminated receptiofi signal and discriminating whether the discriminated 
reception signal is an M-ary FSK signaNof multi-level exceeding 2-levets, a 2-FSK 
signal, an MSK signal or a GMSK signal. 

6. An automatic modulation type discrimination apparatus set forth In 
claim 5, characterized in that an envelope, a symbol dock and a specrrum 
characteristic of the reception signal are used as^the predetermined 
characteristic. 

7. An automatic modulation type discrimination apparatus set forth in 
claim 6, characterized in that the analog/digital modulation type discrimination 
means includes: 

a first envelope detection portion for detecting i\^o envelope from the 
reception signal; 

a first envelope fluctuation determination portion f^r, after integrating the 
detected envelope for a specified time, computing its averagfe value and 
extracting an envelope fluclualion characteristic by computing\a standard 
deviation of an amplitude distribution characteristic: 

a first symbol clock extraction portion for extracting the ^ymbol clock 
from the reception signal; 

a symbol clock determination portion for determining an 
existence/nonexistence of the symbol clock from an output of the syri^bol clock 
extraction portion; 

a first spectrum analysis portion for extracting a spectrum waveform of 
the reception signal and analyzing its characteristic; and 

a first modulation type determination portion for, by a characteriiitic 
detection result by the firsl envelope fluctuation determining portion and Int 
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symbol clock determination portion and an analysis result of the reception signal 
by the first specUutn analysis portron, discriminating whether the reception signal 
is the analog modulation type, the lir^ear modulation type by digital modulalion 
type or the non-linear modulation type\by digital modulation type. 

8. An automatic modulation typte discrimination apparatus set forth In 
claim 7, characterized in that the analog rVsdulation type discrimination means 
includes: \ 

a carrier wave extraction portion for Wracting a carrier wave of the 
reception signal; \ 

a side band spectrum detection portion tor detecting a symmetric 
property of a side band spectrum of the reception signal; 

a signal band detection portion for detecting a signal band of the 
reception signal and analyzing a spectrum shape of tbe reception signal; 

a second envelope detection portion for detecting an envelope of the 
reception signal; \ 

a sec;ond envelope fluclualion determination pordion for extracting an 
envelope fluctuation from the detected envelope; \ 

a second modulation type determination portion for by using a 
characteristic extraction and an analysis result of the receptfbn signal from the 
carrier wave extraction portion, the side band spectrum detection portion, the 
signal band detection portion and the second envelope fluctuaiion determination 
portion, discriminating whether the reception signal is the AM sianal, the FM 
signal or an unknown (unclear) signal not capable of being determined as either 
of the former signals; and \ 

a first backtracking portion for storing a branch point (branch) of each 
determination control processing in each of the portions and, in case where the 
reception signal is discriminated to be the unknown signal, switching the unknown 
signal such that a processing for a different modulation type dlscrimlnWlon is 
pfirformeri again by returning to that branch point. \ 
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9. An automatic modulation type discrimination apparatus set forth in 
claim 8. characterised in that the linkar modulation type discrimination means 

includes: \ 

a second symbol clock extraction portion for regenerating and extracling 
a symbol clock from the reception signalX 

a first re-sampling portion for re-sWpling the reception signal on the 
basis of the extracted symbol clock and extrsacting an information-superimposed 
symbol clock; \ 

a first amplitude distribution extraction\portion for computing a symbol 
vector radius from an extraction result of the firsurc-sampling portion and 
extracting its amplitude distribution: \ 

a third modulation type determination portion for, on the basis of an 
output result of the first amplitude distribution extraction portion, discriminating 
the 16 QAM signal and the M-ary QAM signal of multiXlevel exceeding 10-levels 
from a signal other than the former signals; \ 

an assumed carrier wave synchronization procWsing portion to which 
the reception signal discriminated to be the signal other tlnan the 16 QAM signal 
and the M-ary QAM signal is Inputted and which performs\a carrier wave 
synchroni7^5tion processing by assuming the modulation type of the reception 
signal; \ 

a second amplitude distribution extraction portion for receiving an output 
of the assumed carrier wave synchronization processing portion and extracting 
characteristics of an (odd number)-th signal symbol and an (even number)-th 
signal symbol; \ 

a fourth modulation type determination portion for, from a convergence 
position, a number of convergence points and a characteristic extraction result of 
the amplitude distribution for every one symbol of the i)igf)al symbols after the 
assumed carrier wave synchronization processing, discriminating vwether the 
reception signal is the BPSK signal, the QPSK signal, the 7r/4-shift CPSK signal, 
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8-PSK signal, the M-ary PSK sigi^l of multi-level exceeding 8-levels or an 
unknown signal not correspondingVo the former signals; and 

a second bacKtracking pomon for storing a branch point (branch) of each 
determination processing In The founnVmodulation type determination portion and, 
in case where the reception signal is diWiminated to be the unknown signal, 
switching the reception signal such that ^processing for a different modulation 
type discrimination is performed again by returning to that branch point. 

10. An automatic modulation type a^scrimination apparatus set forth in 
claim 8, characterized in that the linear modulation type discrimination means 
includes: 

a second symbol clock extraction portiol^for regenerating and extracting 
a symbol dock from the reception signal; 

a first re-sampling portion for re-sampling ihc reception signal on the 
basis of the exlracled symbol clock and extracting an\information-superimposed 
symbol clock; 

a first amplitude distribution extraction portion for computing a symbol 
vector radius from an extraction result of the first re-sam^Jing portion and 
eirtracting its amplitude distribution; \ 

a third amplitude distribution extraction portion forlanalyzing an 
amplitude distribution characteristic of the reception signal; \ 

an eighth modulation type determination portion for, on the basis of an 
extraction result of the first amplitude distribution extraction pokion and an 
analysis result of the third amplitude distribution extraction portion, discriminating 
whether the reception signal is the 16 QAM signet, the M-ary QAM signal of 
rnulli-level exceeding 16-levels, the BPSK signal, the QPSK signal the 7c/4-shift 
QPSK signal, the 8-PSK signal, the M-aiy PSK signal of multi-levelYxceeding 8- 
levels or an unknown signal not corresponding to the former signals\and 

a second backtracking portion for storing a branch point (branch) of each 
determination processing in the eighth modulation type determination pprtion and, 
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in case where the reception signal is discrinninated to be the unknown signal, 
switching the reception signal sudiythat a processing for a different modulation 
type dlscrinnination is performed again by felurning lo that branch point. 

11 . An automatic modulationMype discrimination appaiatus sel forlh in 
claim 10, chararterized In that the non-linear modulation type discrimination 
means includes: \ 

an FM detection portion for performing an FM detection processing for 
the reception signal; \ 

a third symbol clock extraction portionyor regenerating and extracting a 
symbol clock from an output of the FM detectionYortion; 

a second re-sampling portion for perfcrnring a re sampling processing of 
the reception signal on the basis of the extracted sVnbol clock; 

a fourth amplitude distribution extraction poVtion for extracting an 
amplitude distribution for a multi-level number determViation in the non-linear 
modulation type from a re-sampled signal; \ 

a fifth modulation type determination portion for\performing the multi- 
level number determination on the basis of an extraction result of the fourth 
amplitude distribution extraction portion and discrirninaling an M-ary FSK signal 
of multi-level exceeding 2-levels from a 2-FSK signal: \ 

a modulation index detection portion for, on the basiiof the symbol block 
extracted in the third symbol clock extraction portion, detecting\a modulation 
index of the reception signal, for the reception signal discriminated to be a signal 
other than the M-ary FSK signal; \ 

a sixth modulation type determination portion for, from the detected 
modulation index, discriminating the 2-FSK signal from a signal other than the 
former signal; \ 

an intersymbol interference analysis portion for analysing an\nlersymbol 
Interference in time axis of the reception signal discriminated to be the signal 
oThfir than the 2-FSK <;ignal; \ 
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a second spectrum an^ysis portion for performing a spectrum analysis 
of the reception signal and analysing an intersymbol interference in frequency 
axis; \ 

a seventh modulation type flleterminatlon portion for, on the basib of a 
characteristic extraction and an analysis result of the intersymbol interference 
analysis portion and the second spectrum analysis portion, discrimlnaring the 
MSK signal and the GMSK signal from aX unknown signal not capable of being 
judged as either of the former signals; and\ 

a third backtracking portion for stormg a branch point (branch) of each 
determination processing in the seventh modmation type determination portion 
and. in case where the reception signal is discriminated to be the unknown signal, 
switching the unknown signal such that a processing for a different modulation 
type discrimination is performed again by returning to that branch point. 

12. An automatic modulation type discrimViation apparatus set forth in 
Claim 11, characterized in that the first, second. fuu\lh and seventh modulation 
type determination portions improve a discrimination\ability by performing a 
weighting processing for the characteristic extraction \esult. 

13. An automatic modulation type dlscrlmlnatron apparatus set forth in 
claim 12. characterised in that tuning error correction means is provided In a front 
stage of the analog/digital modulation type discriminatiommeans, and the tuning 
error correction means comprises: \ 

a third spectrum analysis portion for performing a spectrum extraction 
and analysis of the reception signal and detecting a center frequency or a carrier 
wave frequency of the reception signal; and \ 

a frequency correction portion for detecting a tuning eVror from the 
detected center frequency or carrier wave frequency and thereby performing an 
error correction. \ 

14. An automatic modulation type discrimination apparatus set forth in 
claim 13, characterized in that first to third storage portions are connected 
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respectively to the first to third backtracking portions, and 

each of the first to third backtracking portions recognizes, when the 
reception signal discriminated lo be the unknown signal is inputted, that it is a 
signal other than the modulation type rtaade an object, and stores the 
characteristic extraction and the analysls\result of the reception signal, which are 
obtained in the discrimination course, to corresponding one of the first to third 
storage portions. 

15. An automatic modulation type disVimination apparatus set forth in 
claim 14, characterized in that elements storageVortions are connected 
respectively to the third symbol clock extraction pdrtion and the modulation index 
detection portion in the non-linear modulation type discrimination means, further 
an elements storage portion is connected, in commonk to the intersymbol 
interference analysis portion and the second spectrumynalysis portion, and 
elements, such as symbol clock rate, modulation index and filter parameter, 
necessary for demodulating the reception signal can be s\ored respectively to 
each elements storage porlion. 

16. An automatic modulation type discrimination apparatus set forth in 
claim 15, characterized In that a fourth backtracking portion a^nd a fourth storage 
portion are connected to the first modulation type determinatiorg portion in the 
analog/digital modulation type discrimination means, the reception signal is 
inputted to the fourth backtracking portion in case where it cannoibe 
discriminated as either of the analog modulation signal or the digital modulation 
signal, and the fourth backtracking portion causes communication elements 
extracted and analyzed in the analog/digital modulation type discrimination 
means to be stored to the fourth backtracking portion. 

17. An automatic modulation type discrimination apparatus set^orth in 
claim 1, characterized in that the. analog/digital modulation type discriniinWion 
means further includes means for, in case where the reception signal is 
discriminated to be the analog signal, discriminating whether the reception Vignal 
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Is an FM signal of the arialie modulation type or an analog modulation type other 
than the FM signal. 

18. An automatic mo^Julatlon type discrimination apparatus set forlh in 
claim 17, characterised by furthV including linear modulation type discrimination 
means for, in case where the recention signal is discriminated to be a linear 
modulating signal by the digital moclulation type, receiving the discriminated 
reception signal and discriminating whether the reception signal is a 16 QAM 
signal, a BPSK signal, a QPSK signal^ TiM-shift QPSK signal, an 8-PSK signal, 
an M-ary PSK signal of multi-level exoc^ing 8-levels or an M-ary QAM signal of 
multi-level exceeding 16-level5. 

19. An automatic modulation type dWrimination apparatus set forth in 
claim 18, characterized by further including non-linear modulation type 
discrimination means for, in case where the reception signal is discriminated to be 
a non-linear modulating signal by Ihe digital modulation type, receiving the 
discriminated reception signal and disci iminalingWhether the reception signal is 
an M-ary FSK signal of multi-level exceeding 2-lev^ls. a 2-FSK signal, an MSK 
signal or a GMSK signal. 

?0. An automatic modulation type discrimination apparatus set forth in 
claim 19, characterized in that an envelope, a symt)Ol\clock and a spectrum 
characteristic of the reception signal are used as the pfyedeterminfiri 
characteristic. 

21 , An automatic modulation type discrimination apparatus set forth in 
claim 20, characterized in that the analog/digital modulatioVi type discrimination 
means includes: \ 

a first envelope detection portion for detecting the envelope from the 
reception signal; 

a first envelope fluctuation determination portion for, a'fter integrating the 
detected envelope for a specified timft. cr^mputing its average value and 
extracting an envelope fluctuation characteristic by computing a standard 
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deviation of an amplitude distribu\ion characteristic; 

a first symbol clock extrac^on portion for extracting the symbol clock 
from the reception signal: \ 

a synnbol clock determination\ortion for determining an 
existence/nonexistenre of the symbol clock from an output of the first symbol 
clock extraction portion; \ 

a first spectrum analysis portion forWracting a spectrum waveform of 
the reception signal and analyzing its characteristic; and 

a first modulation type determination pOkrtion for. by a characteristic 
detection result of the reception signal by the firstVnvelope fluctuation 
determining portion and the symbol clock determinJation portion and an analysis, 
result of the reception signal by the first spectrum an^alysis portion, discriminating 
whether the reception signal is an FM signal of the analog modulation typo, an 
AM signal of the analog modulation type, a linear moduJation type by the digital 
modulation type or a norHinear modulation type by thAdigital modulation type. 

22, An automatic modulation type discriminationYpparatus set forth in 
claim 21. characterized In that the linear modulation type dyscrimination means 
Includes: \ 

a second symbol clock extraction portion for regen^ating and extracting 
a symbol clock from the reception signal; \ 

a first re-sampling portion for re-sampling the receptioV signal on the 
basis of the extracted symbol clock and extracting an informatiore-superimposed 

symbol clock; \ 

a first amplitude distribution extraction portion for computmg a symbol 
vector radius from an extraction result of the first re-sampling portiorb and 
extracting its amplitude distribution; \ 

a third modulation type determination portion for, on the basiAof an 
output result of the first amplitude distribution extraction portion. discrimYaling 
the 16 QAM signal and the M-ary QAM signal of multi-level exceeding le^levels 
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from a signal other than the fonder signals; 

an assunnfid carrier wave synchronization processing portion to which 
the reception signal discnnninateci to the signal other than the 16 QAM signal 
and the M-ary QAM signal is inputtedvand which performs a carrier wave 
synchronization processing by assumirta the modulation type of the reception 
signal; 

a second amplitude distribution extraction portion for receiving an output 
of the assumed carrier wave synchronizationNprocessing portion and extracting 
characteristics of an (odd number)-th signal syrgbol and an (even number)-th 
signal symbol; 

'd fourth modulation type determination p6rtion for, from a convergence 
position, a number of convergence points and a characteristic extraction result of 
the amplitude distribution for every one symbol of the\signal symbols after the 
assumed carrier wave synchronization processing, disariminating whether the 
reception signal Is the KPSK signal, The QPSK signal, the 7i/4-shift QPSK signal. 
8-PSK signal, the M-ary PSK signal of multi-level exceedmg 8-levels or an 
unknown signal not corresponding to the fomr^er signals; ar 

a second backtracking portion for storing a branch Aoint (branch) of each 
determination processing in the fourth modulation type determination portion and. 
in case where the reception signal is discriminated to be the uwnown signal, 
switching the reception signal such that a processing for a different modulation 
type discrimination is performed again by returning to that branchpoint. 

23. An automatic modulation type discrimination apparatusyet forth in 
dairn 21, chaidcleriiced in lhal the linear modulation type discrimination means 
Includes: 

a second symbol clock extraction portion for regenerating and^extracting 
a symbol clock from the reception signal; 

a first re-sampling portion for re-sampling the reception signal on\the 
basis of the extracted symbol clock and extracting an information-superimp^osed 
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symbol dock; 

a first amplitude distribut'^bn extraction porlion for computing a symbol 
vector radius from an extraction result of the first re-sampling portion and 
extracting its amplitude distribution; 

a third amplitude distribution eVtraction poaion for analyzing an 
amplitude distribution characteristic of the. reception signal; 

an eighth modulation type determmation portion for, on the basis of an 
extraction result of the first amplitude distribution extraction portion and an 
analysis result of the third amplitude distributioX extraction portion, discriminating 
whether the reception signal is the 16 QAM signal, the M-ary QAM signal of 
multi-level exceeding 16-levels, the BPSK signal, he QPSK signal, the nM-shift 
QPSK signal, the 8-PSK signal, the M-ary PSK signial of multi-level exceeding 8- 
levels or an unknown signal not corresponding to theVormer signals; and 

a second backtracking portion for storing a branch point (branch) of each 
determination processing in the eighth modulation type cktermination portion and, 
In case where the reception signal is discriminated to be t\ie unknown signal, 
switching the reception signal such that a processing for a different modulation 
type discrimination is performed again by returning to that branch point. 

'M. An automatic modulation type discrimination apparatus set forth In 
claim 23, characterized in that the non-linear modulation type qscrimination 
means includes: 

on FM detection portion for performing an FM detection fijrocessing for 
the reception signal; 

a third symbol clock extraction portion for regenerating and\extracting a 
symbol clock from an output of the FM detection portion; 

a second re-sampling portion for peiforrning a re-sampling pri3fessing of 
the reception signal on the basis of the extracted symbol clock; 

a fourth amplitude distribution extraction portion for extracting an\ 
amplitude distribution tor a multi-level number determination in the non-linefer 
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modulation type from a re*samplea signal; 

a fifth modulation type determination portion for perfomning the multi- 
level number determination on the ba$is of an extraction result of the fourth 
amplitude distribution extraction portionNind Uii>cMminaling an M-ary FSK signal 
of multi-level exceeding 2-levels from a 2-VsK signal; 

a modulation index detertinn portioii for, on the basis of the symbol block 
extracted in the third symbol clock extraction ^rtion, detecting a modulation 
index of the reception signal, for the reception slanal discriminated to be a signal 
other then the M-ary FSK signal; 

a sixth modulation type determination portron for, from the detected 
modulation index, discriminating the 2-FSK signal from a signal other than the 
former signal; 

jl an intersymbol interference analysis portion for analyzing an intersymbol 

interference in time axis of the reception signal discriminated to be the signal 
tlj Other than the 2-FSK signal; 

™ a second spectrum analysis portion for performing a spectrum analysis 

H of the reception signal and analyzing an intersymbol interference in a frequency 

P a seventh modulation type determination ponlon for onVhe basis of a 

M characteristic extraction and an an?3lysis result r^f the intersymbol mterference 

■y analysis portion and the second spectrum analysis portion, discrimifnating the 

MSK signal and the GMSK signal from an unknown signal not capable of being 
judged as either of the former signals; and 

a third backtracking portion for storing a branch point (branch)Yf each 
determination processing in the seventh modulation type determination portion 
and, in case where the reception signal is discriminated to be the unknownVsignal, 
switchirig the unknown signal such that a processing for a different modulation 
type discrimination is performed again by returning to that branch point. 
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25, An automatic modulation type discrimination apparatus set forth in 
claim 24, characterised in that Vie first, fourth and seventh modulation type 
determination portions Improve discrimination ability by performing a weighting 
processing for the characteristic detection result. 

76. An automatic modulation\ype discrimination apparatus set forth in 
claim 25, characterized in that tuning errtor correction means is provided In a front 
stage of the analog/digital modulation typeVdiscrimlnation means, and the tuning 
error correction means comprises: 

a third spectrum analysis portion for ^rforming a spectrum extraction 
and analysis of the reception signal and detecting a center frequency or a carrier 
wave frequency of the reception signal; and 

a frequency correction portion for detedinAa tuning error from the 
detected center frequency or carrier wave frequency ^nd thereby perfomning an 
error correction. 

27. An automatic modulation type discriminatioiV apparatus set forth in 
claim 26. characterized in that second and third sloracje portions are connected 
respectively to the second and third backtracking portions, ^nd 

each of the second and third backtracking portions recognizes, when the 
reception signal discrimin;5ted to be the unknown signal is inpuTted, that It Is a 
signal other than the modulation type made an object, and store)fe the 
characteristic extraction and the analysis result of the reception sranal, which are 
obtained in the discrimination course, to corresponding one of the s^econd and 
third storage portions. 

28- An automatic modulation type discrimination apparatus sdt forth in 
claim 27, characterized in that elements storage portions are connecteJ 
respectively to the third symbol clock extraction portion and the modulation index 
detection portion in the non-linear modulation type disci irnination means, ryrther 
an elements storage portion Is connected. In common, to the intersymbol 
interference analysis portion and the second spectrum analysis portion, and 
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elernenls. such as symbol clock rate, modulation index and filter parameter, 
necessary for demodulating the reception signal can be stored respectively to 
each elements storage portion. 

29. An automatic modulationNtype discrimination apparatus set foah in 
claim 28, characterized in that a fourthVacktracking portion and a fourth storage 
portion are connected to the first modulaljon type determination portion in the 
analog/digital modulation type discriminaticm means, the reception signal is 
inputted to the fourth backtracking portion inVase where it cannot be 
discriminated as either of the analog modulation signal or the digital modulation 
signal, and the fourth backtracking portion causes communication elements 
extracted and analyzed in the analog/digital modulation type discrimination 
means to be stored to the fourth backtracking portia^ 

30. An automatic modulation type discrimination system having an 
automatic modulation type discrimination apparatus seKforth in claim 16, the 
automatic modulation type discrimination apparatus being reali^:ed by a DSP 
(Digital Signal Processor)/CPU (Central Processing Unit) operating in compliance 
with a previously recorded program, the automatic modulatKjn type discrimination 
system being characterized by comprising: 

an ADC (Analog Digital Converter) for quantizing an a^ialog recfiption 
signal ot intermediate frequency to a digital signal; 

an HBF (Half Band Filter) for performing an orthogonal tbnsformation 
processing for converting a quantized signol of intermediate frequency into a 
complex signal of base band zone, an LPF (Low Pass Filter) processing and a 
thinning processing of 2 (two); 

an NCO type oscillator module for compensating an error of tu\iing 
frequency; 

a buffer for temporarily storing reception data and smoothly glvln^the 
reception data to the DSP/CPU; 
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a clock signal generator; 
a PLD (Programmable Logib Device) for internally frequencydividing a 
Clock signal of the clock signal generator and supplying it to each element. 

31 . An automatic modulation typae discrimination method for receiving a 
reception signal having unknown communVaiion elements and discriminating a 
modulation type of the reception signal, chansrterized in that a predetermined 
characteristic is extracted from the reception s>Qnal and analyzed, thereby 
discriminating whether the modulation type of th\reception signal is an analog 
modulation type or a digital modulation type. 

32. An automatic modulation type discrimination method set forth in 
claim 31, characterized in that, in esse where the reception signal is determined 
to be the digital modulation type by the fact that a determination as to whether the 
reception signal is the analog modulation type or the digital modulation type is 
performed by means of extracting and analyzing an existeVe/nonexistence of an 
envelope, an existence/nonexislence of a symbol clock and>a spectrum shape of 
the reception signal as the predetermined characteristic, a first determination as 
to whether the reception signal is a linear modulation type by lh.e digital 
modulation type or a non-linear modulation type by the digital mdt^ulation type is 
performed. 

33. An automatic modulation type discrimination method s©I forth In 
claim 32, characterized in that, in case where the reception signal is ^^etenmined 
to be the analog modulation type, it is discriminated whether the recepicn signal 
is an AM signal or an FM signal by extracting and analyzing, for the rec€ 
signal, an existence/nonexistence of a carrier wave signal, a symmetric property 
of a side band spectrum, a spectrum concentration property of the receptic 
signal and an existence/nonexistence of an envelope fluctuation and, further 
performing a second determination for an analysis result. 

34. An automatic modulation type discrimination method set forth in 
claim 33. characteri;?ed in that, in ca<^e vt^here the reception signal Is determined 
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to be the linear modulation type by We digital modulation typo, it is discriminated 
whether the reception signal is a 16 qXm signal, an M-ary QAM signal of multi- 
level exceeding 16-levels. a BPSKsignaX a QPSK signal, a 7i/4-shift QPSK signal, 
an 8-PSK signal or an M-afy PSK signal dfmulli-level exceeding 8-levels by 
performing, for the reception signal, an extraction and an analysis concerning a 
distribution of a symbol vector radius by a signal symbol convergence 
characteristic before a carrier vy/ave synchroniTtetinn processing, a number of 
distances thereof, a convergence position of theVignal alter a carrier 
synchronization processing, a number of convergdrice points and a symbol 
convergence position characteristic of a convergence characteristic for every one 



symbol and, further, performing a third determination Vor an analysis result. 

35. An automatic modulation type discriminatton method set forth in 
claim 34, characterized in that, in case v^here the reccpKon signal is determined 
to be the non-linear modulation type by the digital modulation type, it is 
discriminated whether the reception signal is an M-ary FSK (where, M > 3) signal, 
an FSK signal, an MSK signal or a OMSK signal by perfo'rmVig, for the reception 
signal an exlraclion and an analysis concerning an amplitude distribution 
characteristic after an FM detection, a modulation index, an infJuence of an 
Intersymbol Interference and a kind of the Intersymbol interference and. further, 
performing a fourth determination for an analysis result. \ 

35. An automatic modulation type discrimination method set forth in 
claim 35, characterized in that, when as a result of the determination the 
reception signal is discriminated as an unknown (unclear) signal notV^pable of 
being discriminated to which modulation type it belongs, in each of th\ first to 
fourth determinations it is made possible to switch the processing such\thot a 
discrimination processing is realized in another determination by a backpacking 
technique. \ 

37;An automatic modulation type discrimination method set fortlAn 
claim 36. characterized in that, by the fact that in the backtracking technique a 
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determinalion point (branch)Vif a discrimination processing course is stored and a 
characteristic extraction resultVintil llial point of time is used, in case where there 
are plural discrimination processing candidates it is possible lo select a branch of 
the processing having a highest ptobablllty. 

38. An automatic modulation typfi discrimination method set forth in 
claim 37, characterized in that, in caskwhere the reception signal is discriminated 
as the unknown (unclear) signal, a storgqe of communication elements of that 
reception signal until that point of time is ^rPormed to make it a new object signal, 
and it is possible to construct a sGlf-rcgcnerotion type data base. 

39. An automatic modulation type diWimination method set forth in 
claim 38, characterized in that by the backtracking technique it is possible to trace 
and store a result, various characteristics extractron and an analysis result of the 
discrimination processing switched lo another disciumination processing. 

40. An autornalic modulation type discriminlation method for receiving a 
reception signal having unknown t;ommuhication elements and discriminating a 
modulation type of the reception signal, characterized W including: 

a first step for performing a predetermined characteristic exlractioa and 
analysis processing for the reception signal: \ 

a second step for, on the basis of an extraction result and an analysis 
result, discriminating whether the reception signal is an analog modulation type, a 
linear modulation type by digital modulation type or a non-linear modulation type 
by digital modulation type; \ 

a third step for, in case where in the second step the reception signal is 
determined to be one by the analog modulation type, performing a prcsolected 
characteristic extraction and analysis processing for the reception signal; 

a fourth step for, on the basis of a characteristic extracted iMhe third 
step and an analysis result, determining whether the reception signal fs an AM 
signal or an FM signal; \ 
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a fifth step for, in case wKcrc in the fourth step the reception signal is 
determined to be an unknown (unclfear) signal which is neither the AM signal nor 
Ihe FM signal, performing a backtracking processing; 

a sixth step for, in case wher^n the second step the reception signal is 
determined to be the linear modulation tVje by ttie digital modulation type, 
performing an extraction of a symbol clocKSor a re-sampling processing including 
the extraction of a symbol clock for the reception signal; 

a seventh step for, on the basis of a result of the re-sampling processing, 
computing a symbol vector radius and, further, e^racting a characteristic of its 
amplitude distribution; 

an eighth step for, on the basis of an extra^cted characteristic of the 
amplitude distribution, determining whether the receMion signal is a 16 QAM 
m signal and an M-ary QAM signal of multi-level cxcccdifag 16- levels or a signal 

=1=; ^ 

yi other than the former signals; 

a ninth step for, in case where in the eighth stepuhe reception signal is 
|i determined to be a linear modulation signal other than the ^6 QAM signal and the 

"'"^ M-aiy QAM signal, assuming the modulation type and perfoVning an assumed 

carrier wave synchronization pioceb5>ing; 

a tenth step for, from a processing result obtained by h& ninth step. 
^ extracting an amplitude distributions of an (odd numberHh slgna\ symbol and an 

Ij (even number)-th signal symbol; 

an eleventh step for, on the basis of the amplitude distributions extracted 
in the tenth step, determining whether the reception signal is a BPSlAsignal, a 
QPSK signal, a ?c/4-shift QPSK signal, an 8-PSK signal or an M-ary PSi^K signal of 
multi-level exceeding 8-levcls; 

a twelfth step for, in case where in the eleventh step the receptiori signal 
is determined to be an unknown signal which is none of the BPSK signal, tbe 
QPSK signal, the TrM-shifl QPSK signal, the 8-PSK signal and the M-ary PS) 
signal, performing a backtracking processing: 
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a Uiiileenth step for, inVase where in the second step the reception 
signal Is determined to be the noiNjinear modulation type by the digital modulation 
type, performing an FM detection. aSsymbol clock exlraction and a re-sampling 
processing; \ 

a fourteenth step for, from a sranal re-sampled in the thirteenth step, 
performing an amplitude distribution extrWion processing for a multi-level 
number determination in the non-linear modulation type; 

a fifteenth step for, by performing tKe multi-level number determination 
on the basis of an amplitude distribution extrsfcted in the fourteenth step, 
determining whether the reception signal is an M-ary FSK signal of multi-level 
exceeding 2-levels or a signal other than the former signal; 

a sixteenth step for, in case where in theViftccnth step the reception 
signal is detemiined to be the signal other than theW-ery FSK signal, detecting a 
rnodulalion index of the reception signal on the basik of a symbol clock extracted 
in the thirteenth step; \ 

a seventeenth step for, on the basis of the mosJulation index detected in 
the sixteenth step, determining whether the reception sigVat is a 2-FSK signal or a 
signal other than the former signal; \ 

an eighteenth step for, in case where in the seventeenth step the 
reception signal is determined to be the signal other than they2-FSK signal, 
analyzing an intersymbol interference in a time axis and an Wersymbd 
interference in a frequency axis; \ 

a nineteenth step for, by an analysis result in the eighteenth step, 
determining whether the reception signal is an MSK signal, a GMSK signal or an 
unknown signal; and ^ \ 

a twentieth step for, in case where in the nineteenth step the reception 
signal Is determined to be the unknown signal, perfoirning a backtracWng 
processing. \ 
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41 . A recording medVim in which a progrann for causing a computer to 
implernenl Ihe first to twentiethWeps set forth in claim 40 has been recorded. 

42. An automatic modutetion type discrimination system having an 
automatic modulation type discrimWion apparatus set foilli in claim 29, the 
automatic mnriiJlation type discrimination apparatus being realized by a DSP 
(Digital Signal Processor)/CPU (Centr\l Processing Unit) operating in compliance 
with a previously recorded program, the^utomatic modulation type discrimination 
system being characterized by comprising) 

an ADC (Analog Digital Converter)\or quantizing an analog reception 
signal of intermediate frequency to a digital siViol; 

an HBF (Half Band Filter) for performing an orthogonal transformation 
processing for converting a quantized signal of intermediate frequency into a 
complex signal of base band zone, an LPF (Low Pass Filter) processing and a 
thinning processing of 2 (two); 

an NCO type oscillator module for compensating an error of tuning 
frequency; 

a buffer for temporarily storing reception data a\id smoothly giving the 
reception data to the DSP/CPU: 

a clocK signal generator; and 

a PLD (Programmable Logic Device) for Internally )»iequency-dlvldlng a 
clock signal of the clock signal generator and supplying it to eWh element. 

43. An automatic modulation type discrimination method for receiving a 
reception signal having unknown communication elements and oiscriminating a 
modulation type of the reception signal, characterized by including\ 

a first step for performing a predetermined characteristic e>(traction and 
analysis processing for the reception signal; 

a second step for, on the basis of an extraction result and an ^nalysis 
result, discriminating whether the reception signal is an FM signal of analog 
modulation type, an AM signal of analog modulation type, a linear modulation 
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type by digital modulation type oi\a non-linear modulation typo by digital 
modulation type; \ 

a third step foi, in case wlAre in the second step the reception signal is 
determined to be the linear modulatiotn type by Ihe digital modulation type, 
performing an extraction of a symbol crock or a re-sampling processing including 
the extraction of a symbol clock for the rjjception signal; 

a fourth step for, on the basis of \ result of the re-sampling processing, 
computing a symbol vector radius and, furtner, extracting a characteristic of its 
amplitude distribution; \ 

a fifth step for, on the basis of an extracted characteristic of the 
amplitude distribution, determining whether the \cccption signal is a 16 QAM 
signal and an M-ary.QAM signal of multi-level exceeding 16-Ievcl3 or a signal 
other than the former signals; \ 

a sixth step for, in case where in the fifth sttep the reception signal is 
determined to be a linear modulation signal other thaMhe 16 QAM signal and the 
M-ary QAM signal, assuming the modulation lype and performing an assumed 
carrier wave synchronization processing; \ 

a seventh step for. from a processing result obtained by the sixth step, 
extracting an amplitude distributions of an (odd numberHl\slgnat symbol and an 
(even number)-th signal symbol; \ 

an eighth step for, on the basis of the amplitude distributions extracted in 
the seventh step, determining whether the reception signal is a BPSK signal, a 
QPSK signal, a 7i/4-shift QPSK signal, an 8-PSK signal or an MW PSK signal of 
multi-level exceeding 8-lcvols; \ 

a ninth step for, in case where in the eighth step the recepjtion signal is 
detemnined to be an unknown signal which was none of the DPSK slanal, the 
QPSK signal, the TiM-shift QPSK signal, then S-PSK sigr»al and the M\ary PSK 
signal performing a backtracking processing; \ 
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a tenth step for, in case \Miere in the second step the reception signal is 
determined lo be the non-linear modulation type by digital modulation type, 
performing an FM detection, a symbQ[ clock extraction and a re-samplincj 
processing: 

an eleventh step for, from a signal re-sampled In the tenth step, 
performing an amplitude disiribuTion extranrion processing for a multi-level 
number determination in the non-linear mod\jlation type; 

a twelfth step for, by performing the rt?iulti-level number determination on 
the basis of an amplitude distribution extracted the eleventh step, determining 
whether the reception signal is an M-ary FSK signal of multi- level exceeding 2- 
levels or a signal other than the former signal; 

a thirteenth step for, in case where in the hVelfth step the reception 
signal was determined to be the signal other than thewl-ary FSK signal, detecting 
a modulation index of the reception signal on the basis^of a symbol clock 
extracted in the tenth step; 

a fourteenth step fur, on the basis of the modulation index detected in 
the thirteenth step, determining whether the reception signal is a 2-FSK signal or 
a signal other than the former signal: \ 

a fiftfifinth step for, in case where in the fourteenth Step the reception 
signal is determined to be the signal other than the 2-KSK sigraai, analyzing an 
intersymbol interference in a time axis and an intersymbol inte^rference in a 
frequency axis; 

a sixteenth step for, by an analysis result in the fifteenth J^tep, 
determining whether the reception signal is an MSK signal, a GMS)^ signal or an 
unknown signal; and 

a seventeenth step for, in case where in the sixteenth step tlie reception 
signal Is determined to be the unknown signal, performing a backtrackif^g 
processing. 
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44. A recording nnediotm in which a program for causing a computer to 
Implement the first to sevenleeiW steps set forth in claim 43 has been recorded. 

45. An automatic modula^on type discrimination apparatus for receiving 
a reception signal having unknown (communication elements and discriminating a 
modulation type otthe receplicn signV characterized by including ariaiog/digitai 
modulation type discrimination means for extracting an envelope and a symbol 
clock from the reception signal and discriminating whether The reception signal Is 
an FM signal of analog modulation type, af;i AM signal of analog modulation type, 
a linear modulation signal of digital modulation type or a non-linear modulation 
signal of digital modulation type. \ 

46. An automatic modulation typo discrimination apparatus set forth in 
claim 45, characterized by further including lincaKmodulation type discrimination 
means for, in case where the reception signal is discriminated to be the linear 
modulation signal by the digital modulation type, receiving the discriminated 
reception signal and discriminating whether the discriViinated reception signal is a 
16 QAM Signal, a BPSK signal, a QPSK signal, a 7c/4-s!^ft QPSK signal, an 8-PSK 
signal, an M-ary PSK signal of multi-level exceeding S-levels or an M-ary PSK 
signal of multNevel exceeding 1 6-levels. \ 

47. An automatic modulation type discrimination apparatus set forth jn 
claim 46, characterized by further including non-linear modulation type 
discrimination means for, in case where the reception signal isidiscriminated to be 
the non- linear modulation signal by the digital modulation type, Weiving the 
discriminated reception signal and discriminating whether the discriminated 
reception signal is an M-ary FSK signal of multi-level exceeding 2-levets, a 2-FSK 
signal, an MSK signal or a OMSK signal. \ 

48. An automatic modulation type discrimination apparatus se^ forth in 
claim 47, characterized In that the analog/digital modulation type discrimination 
means includefi: \ 
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a firsl envelope detection portion for detecting an envelope from the 
reception signal; 

an envelope fluctuation determination portion for determining whether 
the delected envelope is a constant envelope or an inconstdnt envelope; 

a first FM detection porrion fo\ performing an FM detection processing 
for a signal determined as the constant Anveiope; 

a first symbol clock extraction poition for extracting symbol clocks from 
the signal subjected to the FM detection protessing and a signal determined as 
the inconstant envelope; and 

a first modulation type determination Jl^ortion for, from an amplitude 
fluctuation characteristic and an existence/nonexistencc of the symbol clock, 
discriminating whether the reception signal is an fFM signal of the analog 
modulation type, an AM signal of the analog modutetion type, a linear modulation 
type by the digital modulation lype or a non-linear m\jdulation type by the digital 
modulation type, 

49. An automatic modulation type discriminatiVn apparatus set forth in 
claim 48, characterized in that the linear modulation typqdiscrimination means 
includes: 

a second symbol dock extraction portion for regei^eratlng and extracting 
a symbol clock from the reception signal 

a first re-sampling portion for re-sampling the reception signal on the 
basis of the extracted symbol clock and extracting an informatio^n-superimposed 
symbol clock; 

a first amplitude distribution extraction portion for computbg a symbol 
vector radius from an extraction result of the first re-sampling portio\ and 
extracting its amplitude distributiun. 

a second modulation type determination portion fof, on the bAsis of an 
output result of thfi first amplitude distribution extraction portion, discrim\nating 
the 16 QAM signal and the M-ary QAM signal of multi-level exceeding mievels 
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from a signal other than the fonnn^r signals; 

an assumed carrier wave synchronization processing portion to which 
the reception signal discriminated^o be the signal other than the 16 QAM signal 
and ttie M-ary QAM signal is inputted and which performs a carrier wave 
synchronization processing by assurn^ng the modulation type of the reception 
signal; 

a second amplitude distributlonNextracilon portion for receiving an output 
of the assumed carrier wave synchronizatran processing portion and extracting 
characteristics of an (odd number)-th signal\^ymbol and an (even number)-th 
signal symbol; 

a third modulation type determination\portion for, from a convergence 
position, a number of convergence points and a\characteristic extraction result of 
the amplitude distribution for every one symbol oyhe signal symbols after the 
assumed carrier wave synchronization processingV discriminating whether the 
reception signal is the BPSK signal, the QPSK signV the jcM-shift QPSK signal, 
8-PSK signal, the M-ary PSK signal of multi-level exceeding S-levels or an 
unknown signal not corresponding to the former signalte; and 

a first backtracking portion for storing a branchyoint (branch) of each 
determination processing in the third modulation type determination portion and, 
In case where the reception signal is discriminated to be ine unknown signal, 
switching the reception signal such that a processing for a cnfferent modulation 
type discrimination is performed again by returning to that branch point. 

50. An automatic modulation type discrimination appar^ us set forth in 
claim 48, characterized in that the linear modulation type discrini^nation means 
includes: 

a second symbol clock extraction portion for regenerating\^nd extracting 
a symbol clock from the reception signal; 

a first re-sampling portion for re-sarnpling ttie reception sign^on tlie 
basis of the extracted symbol clock and extracting an information-supe\mposed 
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symbol clock; \ 

a first amplitude distribution extraction portion for computing a symbol 
vector radius from an extraction r^iiir of the first re-sampling portion and 
extracting its amplitude distribution^ 

3 third amplitude distribution\extraction portion tor analyzing an 
amplitude distribution characteristic of the reception signal; 

a fourth modulation type dcterrnjnation portion for, on the basis of an 
extraction result of the first amplitude distrtbution extraction portion and an 
analysis result of the third amplitude distribOrtion extraction portion, discriminating 
whether the reception signal is the 16 QAM ^jgnal, the M-ary QAM signal of 
multi-lGvel exceeding 15-levels, the BPSK sigrtaL the QPSK signal, the jtM-shift 
OPSK signal the 8-PSK signal, the M-ary PSKVsignal of multi-level exceeding 8- 
levels or an unknown signal not corresponding t® the former signals; and 

a first backtracking portion for storing a b\anch point (branch) of each 
determination processing in the fourth modulation \ype determination portion and. 
in case where the reception signal is discriminated to be the unknown signal, 
switching the reception signal such that a processingyfor a different modulation 
type discrimination is performed again by returning tottiat branch point. 

51 . An automatic modulation type discrimination apparatus set forth in 
claim 50, characterized in that the non-linear modulationVype discrimination 
means includes: \ 

an FM detection portion for performing an FM detection processing for 

the reception signal; \ 

a third symbol clock extraction portior^ for regenerating extracting a 

<;ymbol dock from an output of the FM detection portion: \ 

a second re-sampling portion for performing a re-samoling processing of 

the reception signal on the basis of the extracted symbol dock; \ 

a fourth amplitude distribution extraction portion for extracting an 

amplitude distribution for a multi-level number determination in the\non-linear 
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modulation type from a re-sarnpidd signal; 

a fifth modulation type deWmination portion for performinq the multi- 
level number determinaTlon on the ofesis of an extraction result of the fouilh 
amplitude distribution extraction portiXn and discriminating an M-ary FSK signal 
of multi-level exceeding 2'levels from ay-FSK signal; 

a modulation index detection pdrtion for, on the basis of the symbol block 
extracted in the third symbol clock extractibn portion, detecting a modulation 
index of the reception signal, for the receptic&n signal discriminated to be a signal 
other than the M-ary FSK signal; \ 

a sixth modulation type determinationYortion for, from the detected 
rnodulalion index, discriminating the 2-FSK signJal from a signal other than the 
former signal; \ 

an intersymbol interference analysis portian for analyzing an intersymbol 
interference In time axis of the reception signal discruninated to be the signal 
other than the 2-FSK signal; \ 

?j first spectrum analysis portion for performinb a spectrum analysis of 
the reception signal and analyzing an intersymbol Interference in a frequency 

axis; \ 

a seventh modulation type determination portion mr, on the basis of a 
characteristic extraction and an analysis result of the intersymbol interference 
analysis portion and the first spectrum analysis portion, discriminating the MSK 
signal and the GMSK signal from an unknown signal not capable of being judged 
as either of the former signals; and \ 

a second backtracking portion for storing a branch pointVbranch) of each 
determination processing in the seventh rnodulalion type determination portion 
and, in case vt^here the reception signal is discriminated to be the uWnown signal, 
switching the unknown signal such that a processing for a different modulation 
type discrimination is pert'ormed again by returning to Thar branch point. 
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52. An automatic rnodulatiOT type discrimination apparatus set forth in 
claim 61 , characterized In that the thVd and seventfi modulation type 
determination portion?; improve a discrtminatlon ability by performing a weighting 
processing for the characteristic deiectiofi result, 

53. An automatic modulation type discrimination apparatus set forth in 
claim 52, characterized in that tuning error Mrrection means is provided in a front 
stage of the analog/digital modulation type discrimination means, and the tuning 
error correction means comprises: 

a second spectrum analysis portion for^erforming a spectrum extraction 
and analysis of the reception signal and detectinda center frequency or a carrier 
wave frequency of the reception signal; and \ 

a frequency correction portion for detecting \i tuning error from the 
detected center frequency or carrier wave frequency and thereby performing an 
error correction. \ 

54. An automatic modulation type discriminatidn apparatus set forth in 
claim 53, characterized in that the first and second storage portions are 
connected respectively to the first and second backtrackli^g portions, and 

each of the first and second backtracking portions\recognlzes. when the 
reception signal discriminated to be the unknown signal is irlputted, that it is a 
signal other than the modulation type made an object, and st^es the 
characteristic extraction and the analysis result of the r©ceptio*f^ signal, which are 
obtained in the discrimination course, to corresponding one of the first and 
second storage portions. \ 

55. An automatic modulation type discrimination apparatus set forth in 

\ 

claim 54, characterized in that elernenls storage portions are connected 

respectively to the third symbol clock extraction portion and the mo^,ulation index 

\ 

detection portion in the non-linear modulation type discrimination means, further 
3n elements storage portion is connected, in common, to the intersymbol 
interference analysis portion and the first spectrum analysis portion, anc" 
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dernenls. such as symbol cIocV rate, modulation index and filter parameter, 
necessary for dernodulating theVeception signal can be stored respectively to 
each elements storage portion. \ 

56, An automatic modulatlOT type discrimination apparatus set forth in 
claim 55, characteri7erj in that a thirAbacktracking portion and a third storage 
portion are connected to the first modiiJation type determination portion in the 
analog/digital modulation type discriminMlon means, the reception signal Is 
inputted to the third backtracking portion ib case where it cannot be discriminated 
as either of the analog modulation signal oXthe digital modulation signal, and the 
third backtracking portion causes communication elements extracted and 
analyzed in the analog/digital modulation type\discrimination means to be stored 
lo the third backtracking portion. \ 

57. An automatic modulation type discrimination system having an 
automatic modulation type discrimination apparatus set forth in claim 56, the 
automatic modulation type discrimination apparatus being realized by a DSP 
(Digital Signal Processor)/CPU (Central ProcessingVlnit) operating in compliance 
with a previously recorded program, the automatic modulation type discrimination 
system being characterized by comprising: \ 

an ADC (Analog Digital Converter) for quantlzlrig an analog reception 
signal of intermediate frequency to a digital signal; \ 

an HBF (Half Band Filter) for perfomiing an orthogonal transform;gtion 
processing for converting a quantized signal of intermediate^frequency into a 
complex signal of base band zone, an LPF (Low Pass Filter)\proc6ssing and a 
thinning processing of 2 (two); \ 

an NCO type oscillator module for compensating an e\ror of tuning 

frequency; \ 

a buffer for temporarily storing reception data and smoothly giving the 

reception data to the DSP/CPU: \ 
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a clocK signal genefd\or; and 

a PLD (Programmable \ogic Device) for internally frequency-dividing a 
dock signal of thfi dock signal operator and supplying it to each element. 

58. An automatic mortulatl^ type discrimination method for receiving a 
reception signal having unknov^n communication elements and discriminating a 
modulation type of the reception signaY characterized by including: 

a first step for detecting an envelope for the reception signal; 

a second step for determining anWistence/nonexistence of an envelope 
fluctuation concerning the detected envelop 

a third step for perfomriing an FM de\ection processing for a signal 
determined that no envelope exists; 

a fourth step for extracting a symbol d^ck from a signal subjected to the 
FWl detection processing; 

a fifth step for extracting a symbol clock f\om a signal determined that the 
envelope exists: 

a sixth step for, from an amplitude fluctuaticiri characteristic and an 
existence/nonexistence of the symbol dock, discriminating whether the reception 
signal is an am modulation signal, an FM modulation signal, a linear modulation 
signal by digital modulation type or a non-linear modulation signal by digital 
modulation type; 

a seventh step for, in case where in the sixth sted the reception signal is 
determined to be the linear modulation type by the digital modulation type, 
performing an extraction of a symbol clock or a re-3ampling\processing including 
the extraction of a symbol clock for the reception signal; 

an eighth step for, on the basis of a result of the re-sampling processing, 
compiiTIng a symbol vector radius and. further extracting a cha^ cleristic of its 
amplitude distribution; 

a ninth step for, on the basis of an extracted characteristk of the 
amplitude distribution, determining whether the reception signal i? Ja 16 QAM 
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signal and an M-ary QAM sign^of multi-level exceeding 16-levcls or a signal 
other than the former signals; \ 

a tenth step for In case \^ere in the ninth step the reception signal is 
determined to be a linear modulatlort^signal other than the 16 QAM signal and the 
M-ary QAM signal, assuming the mndWion type and performing an assumed 
carrier wave synchronization processing^ 

an eleventh step for, from a processing result obtained by the t^nth step, 
extracting an amplitude distributions of an (Md number).th signal symbol and an 
(even number)-th signal symbol; \ 

a twelfth step for, on the basis of the amplitude distributions extracted in 
^ the eleventh step, determining whether the receWon signal is a BPSK signal, a 
QPSK signal, a 7c/4-shifl QPSK signal, an 8-PSK kignal or an M-ary PSK signal of 
multi-level exceeding 8-levels; \ 

a thirteenth step for. in case where in the twelfth step the reception 
signal is determined to be an unknown signal which fl& none of a BPSK signal, a 
QHSK signal, a 7r/4-shift QPSK signal, an 8-PSK sign^^l and an M-ary PSK signal, 
performing a backtracking processing: \ 

a fourteenth step for, in case where In the sixthVtep the reception signal 
is determined to be the non-linear modulation type by theidlSltal modulation type, 
performing an FM detection, a symbol clock extraction ancAa re-sampllng 
processing; \ 

a fifteenth step for, from a signal re-sampled in the f&urteenth step, 
performing an amplitude distribution extraction processing for a multi-level 
number determination in the non-linear modulation type; \ 

a sixteenth step for, by performing the multi-level numbar determination 
on the basis of an amplitude distribution extracted in the fifteenth s\ep, 
determining whether the reception signal is an M-ary FSK signal ofmulti-level 
exceeding 2-levels or a signal other than the former signal: \ 
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a seventeenth step forAn case where in the sixteenth step the reception 
signal is determined to be the sigrtal other than the M-ary FSK signal, detecting a 
modulation index of the reception ^gnal on the basis of a symbol clock extracted 
in the toiirteenih stfip; \ 

an eighteenth step for, on thk basis of ihB modulation index detected In 
the seventeenth step, determining whether the reception signal is a 2-FSK signal 
or a signal other than the former signalA 

a nineteenth step for, in case wHtere in the eighteenth step the reception 
signal is determined to be the signal othcr\h2" the 2-FSK signal, analyzing an 
intersymbot interference in a time axis and \ an intersymbol interference in a 
frequency axis; \ 

a twentieth step for, by an analysis result in the nineteenth step, 
determining whether the reception signal is an MSK signal, a GMSK signal or an 
unknown signal; and \ 

a twenty-first step for. In case where in the twentieth step the reception 
signal is determined to be the unknown signal. peTOrming a backtracking 
processing. \ 

59. A recording medium in whirh a program Vor causing a computer to 
implement the first to twenty-first steps set forth in cla\m 58 has been recorded. 




